Developing a new interdisciplinary lab course for undergraduate and graduate students: Plant cells and proteins.
Studies of protein function increasingly use multifaceted approaches that span disciplines including recombinant DNA technology, cell biology, and analytical biochemistry. These studies rely on sophisticated equipment and methodologies including confocal fluorescence microscopy, mass spectrometry, and X-ray crystallography that are beyond the scope of traditional laboratory courses. To equip the advanced undergraduate and beginning graduate students with an enabling base of knowledge and initial experience with advanced protein research methodologies, a laboratory course entitled Plant Cells and Proteins was developed in a partnership between Washington University and the Donald Danforth Plant Science Center in St. Louis. In this one semester course, 10-12 students obtain hands-on experience with plant tissue culture, gene transformation, subcellular localization of fluorescent recombinant proteins using confocal microscopy, purification of affinity-tagged recombinant proteins, isolation of total protein extracts, enzymatic assays, one- and two-dimensional gel electrophoresis, MALDI-TOF and ESI-Q-TOF mass spectrometry, protein crystallization, and X-ray diffraction. The course is taught as a series of modules, each led by an expert researcher. Students are evaluated based on a series of graded written reports and tests of their mastery of key concepts, interpretations, and the limitations of the experimental methods.